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The present invention pertains to the art of-

centrifugation, and includes a process and ma-
" chine for dehydrating solids and separately dis-
charging the solids and separated liquid from the
zone of centrifugation. Machines of this type are
especially useful, and are well known, in the art
of separating crystals from a slurry in which
they are contained.

- Various schemes have heretofore been proposed
for discharging solids continuously or in a se-

quence of rapid intermittent movements from a

centrifugal rotor in 1 which they are dehydrated.
- Such schemes have been subject to the objection

that they entail a high degree.of friction between -

the surface along which the solids travel and the
discharging tool which is relatively rotatable with
respect to such surface, or that they involve the
use of relatively complicated mechanism for ef-
fecting the discharge.

A feature of the present invention cousists in
the fact that it provides a method and apparatus
by which the solids are moved longitudinally of
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the rotor toward the discharge point without the

use of complicated apparatus and without any
relative rotation between the surface of the rotor
along which the solids move and the tool by
which they are discharged. -

These results are attained by providing a disc
which oscillates about axes at right angles to the
axis of rotation of the rotor while rotating with
the rotor. This oscillation is preferably in the
nature of a compound movement providing a
wobbling of the periphery of the disc for causing
longitudinal movement of the solids, and is pro-
duced by a special mechanical movement as de-
scribed hereinafter.
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Further features of the mvention and the de-

tailed character thereof, can be best understood
by reference to the following specific description
and the attached drawing, in which,

The single figure is & cross section through a
centrifugal ' rotor including solids discharging
mechanism designed in accordance with the in-
vention.

The apparatus of the invention, in its preferred
form, is fllustrated in the drawing, and the nature
of the apparatus and process features of the in-
vention can best be understood by consideration
of the apparatus there illustrated.
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wall of the rotor, after passing through the
screen 29.

A casing 18§ surrounds the end of quill 1t re-
mote from the rotor §8, and this casing is secured
to the outer casing 16 of a speed reducing mech-
anism 30. This speed reducing mechanism in-
cludes a high speed shaft {7 and a low speed
shaft 18, projecting from opposite ends of the
casing. Any standard form of speed reducng
mechanism designed to receive power from a high
speed shaft such as (1 and transmit that power

to a low speed shaft such as 18 may be employed‘ :

in the practice of the invention.
A shaft 19 is mounted in a self-aligning bear-

“ing 20 on the axis of the rotor 10, and a flange
"2l is secured to the end of the shaft I19 with'n

the rotor. A disc 22 designed to effect discharge
of solids from the rotor is secured to the flange
21, and the outer circumference of this disc lies
in close proximity to the screen 29, with sufficient
clearance to permit oscillating movement of the
disc relatively to the screen in ‘s manner which
will be described hereinafter.

“A conical feed tube 23 is secured to the disc 22
by a number of rods 24. A pipe 2% is provided
for feeding mixtures of liquid and solids to the
rotor, and the inner end of this pipe projects into
the conical feed tube 23.

The end of the shaft 19 is connected to a ball
26 mounted for free rotation with respect to a
socket 27 eccentrically mounted upon shaft 18,
the self-aligning bearing connection between ball
26 and its socket permitting free rotation of shaft
19 with respect to socket 27 and movement of
the axis of this shaft as described hereinafter.
The quill {1 and other rotating parts derive their .
power from pulley 28, as will be evident from the
following description of the operation of the .
machine,

. In operation, power is applied to the drive
pulley 28; and this causes rotation of the quill {1
and rotor 10. The mixture to be treated is then
passed to the rotor, being passed into contact
with the screen 28 through the annufr passage
defined by the feed tube 23 and disc 22. The

- disc 22 may be caused to rotate at the same speed

As illustrated in the drawing, the centrifugal -

rotor is attached to a quill 1§, which rotates in
bearings 12 and 3. . The rotor is surrounded by
& stationary casing 14, into which liquid removed
from solids passes through perforations in the

as the rotor by frictional contact beiween the
screen 29 and solids, on the one hand, and the
solids and the disc 22 on tHe other, or this result
may be accomplished by a driving connection at
the bearing 20. In either case, the disc 22 will
be rotated at substantially the same speed as the .
rotor, and a wobbling motion will also be im-
parted to this disc. The manner in which this
oscillatoryeor wobbling motion is attained will be
evident from the following discussion, s




Let us fArsi arbitrarily ecesume thet the rotor
18 and dise 22 are held stationary, while the sheaft
49 is also prevented from rotation, during rote
ilon of the socket 27 scbout the axzis (8. It is
seif-svident that, under these conditions, move-
ment of the dise 22 would occur during rotation
of the socket 27, with the resulf that, after one-
half reyolution of the socket 27, the point A on
. the circumference of dise 22 will have moved to
A’ and the point B to B’, and that these points
will return 16 A and B respectively, thereby com-
pleting one complete movement of robary oscilla-
tion through & small are, in one complete revolu-
tion of the socKet. The same sort of movement
also occurs when the socket 27 is held stationary
and the rotor 10 and disc 22 ave rotated. In fact;

when any condition of relative rotation between -

the roior 16 and socket 27 exists, 1. e., whenever
either the socket is stationary with the rotor and
disc rotating, or the socke$ is rotating 2t a rate

€
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diffierent from the rate of rotation of the rotor

and dise, 2 similar movement oceurs, In the lat-
ﬁe., case, the rate of wobble of the dise is equal

o the rate of relative rotation between fhe socket
27 on the cne hand, and the dise 22 and rotor 1@,
on the other,

In the preferred operstion of the embodiment
of the invention iliustrated in the drawing, when
power is spplied to pulley 28, effecting rotation
of the casing 1§ of the speed reducer 26, the shaft
7 of the speed reducer is held stationa,ry, with
ihe regult that the shaft {8 and socket 27 are
roteted ab 2 speed which is slightly different
irom the speed of the rotor @ and disc 22, with
whie result that, as the rotation of the rofor 18
znd shefs 19 continue, and the relative differen-
tial speed between these elements and the socket
27 is maintained, & wobbling motion of the disc
3% ocecurs, In such & manner that the solids are
progressively expelled from the rotor without
btn’e rotation between the disc 22 and the

reen 49, Thus, by the time a half revolution
e.:»f rejative mtation'between the socket 27 and
tie rotor {8 has occurred the point A on the disc
will have moved iongitudinally with respect to
the rotor wall to the position A’ and the point B
to the position B’, and by, this motion solids
occupying the space longitudinally adjacent to
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Varioug metiflestions sre posclble within the
scope of the invemtion, and I do nob therefore
il to be lmited excent by the scope of the
following clalms,

¥ clalm:

1, In & cenirifugal separator deﬁigned to sepa-

rate Mguld from solids end discherge the solds

by moving them lspgitudinelly through 2 cen-
trifugel zotor, the combination comprising &
rotor, meang for feeding e mizture of Hauid and
golids imto sald rotor, 2 disc within sald sotor
having its ouler circumierence gdjacent the sur-
face of seld rotor along which the solids accu-
mulgte, & shait secured to said dise, means fov~
meintaining sald sheft digelisned with respect
to the robor axis while progressively moving the
exis of sald sheft sbout the azis of said roftor
a2t @ rate different from the rete of rotation of
sald rotor, and seld disc and shaft being de-
slgned o be rotated st the speed of rotation of
the rofor, whereby ¢o impart to seid dise, upon
rotation of spld disc with said rotor, & wobbling
motion with respect to the rotor-and impel the
solids longitudinally from the°rotor.

2. In o cenirifugal separator designed fo sepa-
rate Hauld from solids and discharge the solids
by moving them Iiongitudinelly through g cen-

- trifugal - rotor, the combination comprising o
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point B will be shoved towarg the solids discharge -

outle} from the bowl. This shoving action will
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be progressive from point to point around the . -

eircumference of the &isc 22 as the rotation of
the rotor {0 and the relative rotation betweenm
this rober and the socket 27 continue,

Instead of maintaining the shaft 17 stationary,
this shaft mey be rotated In order to vary the
rate of relative rotation between the socket 27

rolor, means for feeding & mixture of Hquid and
solids inio said robor, & disc within said rotor
having its outer circumference adjecent the sur-
face of said rotor siong which the solids accu-
mflate, & shaft secured to ssid disc, means for
maintaining said shaft disaligned with respect to
the rofor axis while progressively moving the

. axis of said shaft about the axis of said rotor at

a rate diffiering from the rate of rgiation of said
rotor by an amount which is less then the rate
of rotation of said rotor, and said disc and shaft
being desighed to be rotated at the speed of rota-
tion of the rotor, whereby to impart to said dise,
Bpon rotation of sald disc with said rotor, a wob-
bling motion with respect to the rotor and impel
the solids longitudinally from the rotor.

3. In a centrifugal separator designed to sepa-

* rate liquid from salids and discharge the solids

by moving them longitudinally through a cen-
trifugal rotor, the combination comprising &
rotor, means for feeding & mixture of liquid and
soiids into said rotor, a disc within said rotor
having its outer circumference adjacent the sur-
face of said rotor ziong which the solids accu-

!

" mulate, & shaft secured to said disc and inter-
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secting the rotor axis, said disc and shaft being

.designed to be rotated at the spéed of rotation

of the rotor, & bearing for a part of said shaft

' longitudinally removed from the part of sald

and the rofor £8, if desired. As g still further

alternative, the socket 27 may be maintained
stationary, as by omitting the speed reducer 18
- and attaching the socket {7 to 2 fixed support,
and in such case, the rate of wobbling of the disc
22 will be equal to the rate of rotation of the
rotor, one complete oscillation of the disc rela-
tive to the rotor oceurring during each rotation
of the rotor. The embodiment in which the
-.socket 27 is rotated to reduce the rate of wobble
is, however, gréatly paeferred.
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shaft which intersects the axis of the rotor, said
bearing being disaligned with respect to the axis
of the rotor and designed to permit oscillation

- of said shaft, and means for rotating said bearing

" -about the axis of the rotor at & rate different °

8

from the rate of rotation of said rotor, whereby
to effect a progressive wobbling movement of said
disc with respect to said rotor and impel the

'solids longitudinally from the rotor.
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